Loss of the forkhead transcription factor FoxM1 causes centrosome amplification and mitotic catastrophe.
Expression of the forkhead transcription factor FoxM1 correlates with proliferative status in a variety of normal and transformed cell types. Elevated expression of FoxM1 has been noted in both hepatocellular carcinoma and basal cell carcinoma. However, whether FoxM1 expression is essential for the viability of transformed cells is unknown. We report here that the expression of FoxM1 is significantly elevated in primary breast cancer. Microarray analysis shows that FoxM1 regulates genes that are essential for faithful chromosome segregation and mitosis, including Nek2, KIF20A, and CENP-A. Loss of FoxM1 expression generates mitotic spindle defects, delays cells in mitosis, and induces mitotic catastrophe. Time-lapse microscopy indicates that depletion of FoxM1 generates cells that enter mitosis but are unable to complete cell division, resulting in either mitotic catastrophe or endoreduplication. These findings indicate that FoxM1 depletion causes cell death due to mitotic catastrophe and that inhibiting FoxM1 represents a therapeutic strategy to target breast cancer.